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[Probleirj Tensile strengfh to hi^ tenperature is large fromr 
oomtenperature, possesses viscous flowdynairic fabricability, 
offers in addition amorphous inorganic fiber which such as 
insulation can beused for ideal in broad appUcation, filter or 
plastic, metal, ca^c and cono-ete or other reinforcement 

[Means of Solution] A (As for A Al or Q ), it is constituted fi:o 
mrare earth metal element of 0 and theat least one kind, it 
designates that it possesses viscous flow dynamic fabricability 
withthe tenpaature range of 850 to 1 1 0 0 °C as feature. 



[iS*^ 1 ] A (Alt A I . C r . T i . Z r . H f 
, Mn. Fe. Nl. G a :S.tiG e ^I^^^^Stf? 



Hf, Mn. Fe. Nl. Ga. Ge, Mg, Ca, B 



[aaim(s)] 

[Qaim 1 ] Amorphous inorganic fiber which designates that A 
(As for A is selected fromgroip >^4iich consists of theAl , G ,Ti, 
Zr,Hf,Mh,Fe,M,Ga and Ge element of at least one kind 
wiiich), it is constituted fi-onthe rare earth metal element of O 
and at least one kind, possesses viscous flow 
(fynamicfibricability with temperature range of 850 to 110 0 
°C as feature. 

[aaim2] Amorphous inor^c fiber whidi is stated in Qaim 
1 \?rfiere Ais Al and/or Gr. 

[QaimS] Amorphous inorganic fiba*, furthermore amorphous 
inorganic fiba: which is stated in Claim 1 whichcontains 
element of at least one kind A\iiich is selected fiDmgroiq) 
whichcon£astsofMg,Ca,Ba and Si. 

[aaim4] Amorphous inorganic fiber, firthemoore amorphous 
inorganic fibo* which is stated in Qaim2 whichcontains 



ISTAs Paterra(tni), Version 1.5 (There maybe errors in the above translation ISTA cannot 

be held liable for any detriment fromits use. WWW: http://www.intlscience.com Tel: 800-430-5727) 



P.3 



JP 99189926A Machine Translation 



[IS*^6] #±S^S5c«*<Gd. La, Sm, Y 
, Ce. Pr. Nd, Eu, Dy. Yb, Er. Tb, 

t -SCO 7c« fe * c i: * <b -r s a «s 1 5 (?) t N 

[It«li7] *±a^t)B5L«/)<, Gd, LaRl^Sm 
C t ^ ^ # IS r ^ 11 * « 6 IE a <D ^ ^ S ^ ffi «8 *t o 



[0001] 

ffl ^ ti •& I ^ M ^ #t I c la "T ^ t CO T? & S o 



[0 0 0 2] 

, -*Sfl^fcii7;u:^U^ISi$^bti^^J:D:/"*^cli:T;u:^ 
'J±^^M^1b!fe)$#^'r^fcJ^)ic> m?i\tmt^t L 



[0 0 0 3] -S, :^mcDWtt^, 
^bl-'S^Ji^ii^^^^^tt, rttb(Dmtx*?i^bLfc^S 



elemnt of at least one kind \*ich is selected fromgroq) 
whichconsists of Ti,Zr,Hf, Mn , Fe , Ni , Ga ,Ge, Mg , Ca ,Ba 
and Si. 

[Claims] AnDrplious inorganic fiber wbichis statedinai^on 
e claim of QainB 1 tixou^ 4 ^^4lich is sonrethingwhere 
amorphous inDrginic fiber, contacting roll, cools molten liquid 
of constituent elemait,the clotting does in fine line and is 
produced 

[aaim6] Anorphous inorganic fiber vMch is stated inacy on 
e claim of Qaims 1 through 5 wiiich designatesthat it is a 
elenent of at least one kind^^ilich is selected fi-omgroi^ 
wterethe rare earth metal dement consists of Gd,La,Sn^Y,Ce,Pr, 
Nd,Eu,Dy, Yb^-,Tb,Ho, Tm and Lu as feature. 

[Qaim 7] Rare earth metal element, amorphous inorganic fiber 
which is stated in aaim6 vAich desigpatesthat it is a element 
of at least <xie kind ^ch is selected fix)mgroup \\hichconsists 
ofGd,La and Smas feature. 

[Description of the Invention] 
[0001] 

[Technological Field of Invention] This invention, is in additio 
n sonething such as insulation reading amorphous inor^c 
fiberwttch is used for broad plication, filter or plastic , metal , 
intermetallicconnpound, ceranic and concrete or other 
reinforcanent. 

[0002] 

[Prior Art] Qass fiber, or otlier insulation for house, is used for 
broad application such as plasticand reinforcement for 
concrete. As for this, ^ass fiber, has depended on possessing 
hi^ strength by etcbeing a amorphous structure and etc being a 
low co^. But as for ^ass fiber, Because strength decrease with 
hi^ temperature is considerable, as high temperature structural 
conponent it isnot something which it with^ands use, in 
addition SiQ2 isdesignated as main component, generally 
because alkah netal oxide and/or alkaUne earth metal oxide is 
contained, the molding tenperature is low as for example 
reinforcement, nust designate only above-mentionedsubstance 
andsubstratewhichdoesnot cause chemical reaction as object 
inthetenperature. 

[0003] On one hand, for modulus and hi^ temperature strengt 
h or other improvement of metal,strengthens metal with such 
as wiiisker and short fib^ and continuous fiber msthodwhich 
rmkes effective, production research of metal basic composite 
nBtorialwhich is straigfhened with these fiba: is done. As 
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reinforcement fiber continuous fiber is usedx^en, fromfact 
that modulus and strength or other inprovement are 
considerable, presently, A1203 system, iiDSt youhave done 
production research of metal basic conposite material \^^lich 
usesthe SiC or otha* continuous fibo: as reinforcement fiber 
most actively even among them 

[0004] But, these continuous fiber are not something wliichpos 
sesses sufficient ductility fabricability re^dingwhatever 
temperature range, metal basic composite material of 
continuous fiber strengthening type inthe same Avay as metal 
basic composite material of conventional metallic material and • 
whisker andshort fiber reinforcing type wte.t secondary molding 
is done is irrpossible. Therefore, development of continuous 
fiber wha-e diape of continuous fiberstraigthening type metal 
basic corrposite material is United by simple ones atpresent, 
relatively for applying to broad ^plication, regarding 
maxirmmuse temperaturewith suflBcient strength although, 
possesses ductility febricabifity regarding molding tenperature 
vicinity isnecessary. 

[0005] InU S, Patent No. 5,605,870 number, ceramic fiber A\iii 
ch is produced is disclosed firomthemolten liquid which possesses 
viscosity of 10 poises or less. This fiber is produced by so- 
called melt extraction method of that itself public knovdedge, 
isconstituted firom amorphous phase and/or crystal phase. But, 
there is not what statement concerning relationdiip betweenthe 
composition and propaty of fiber whore is formed fix)monly 
the amorphous phase. 

[0006] 

[Problems to be Solved by the Invention] As description above 
considering presant state, in order that these invaitorshas hi^ 
strength, is not performance deaease with hi^ temperature 
for most partjObtains fiber which possesses ductility 
fabricabifity, dilig^t research was repeated, the novel 
amorphous inorganic fiber which is inscribed to this invention 
was discovered, namely, A (As for A i s selected from groiq) 
which consists of theAl , Q ,Ti,Zr,Hf, Mn , Fe , Ni , Ga and Ge 
element of at least one kind which). Contacting roll, it cools 
molten liquid which is formed fi*omtherare earth metal element 
of 0 and at least one kind, solidification doing in fine line, 
amorphous inor^nic fiber which is produced, strengthbeinghi^ 
temperature (800 °Q with sufficient strength as 
reinforcement fiber, it was discovered in theconvaitional fiber 
that is not decreasing of has viscous flow dynamic febricabifity 
with thetemperature rangp of 850 to 1 1 0 0 °C in spite, that it 
has characteristic which is not. 

[0007] As for object of this invention, tensile strength to hi^ t 
empo-ature is large fironlhe room tenperature, possesses 
viscous flow dynamic fabricability, it is in addition suchas 
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insulation to ofiFer amorphous inorg3nic fiber which canbe used 
for ideal in broad ^plication, filter or plastic , netal , 
intermetallic conpound , ceranic and concrete or other 
reinforcement. 

[0008] 

[Means to Solve the Problems] You explain in detail below, con 
ceming this invention, this invention, A (As for A is selected 
fi-omgroip which consists of theAl , Q ,TiAHf, Mn, Fe ,Ki , 
Ga and Ge elenrnt of at least one kind which), is formed fi"om 
rare earth nstai element of O and theat least one kind, reg3rds 
amorphous inorganic fiber which designates that it possesses 
viscous flowdynanic fabricability with temperature rangp of 850 
to 1 10 0°C as feature. 

[0009] It is something \\lia:e moltenliquid of constituent elem 
ent quendi it does thisamorphous inor^c fiber and, clotting 
does in fine line and is produced Here, " viscous flowdynanic 
fabricabiiity " Avith molding property which utilizes plastic 
defoniBtion due to viscous flowmotion in sipercooled liquid 
region is meant. In addition, atomconstruction of material 
wtich shows broad halo pattern " amorphous " with withthe X- 
ray difftaction is meant. 

[0010] 

[Erribodinmt of Invention] As A be able to list elenmt of at le 
ast one kind which is selectedfi-omgroup wtech consists of Al , 
Q ,Ti AHf, Mn , Fe , Ni , Ga and Ge, becausee^ially, as for 
Al , Qhigli temperature strength of amorphous fiber which is 
acquiredbecomes Myitis desirable. In addition, v*en A is 
element of 2 kinds or more, or, w^en otherthan 
aforenentioned elment, firthermore element of at least one 
kindv^chis selected firomgroiq) wiiich consists of Mg , Ca ,Ba 
and theSi is contained, fiber whichis acquired amorphous 
transformation islikely to do. 

[001 1] As rare earth metal element, be able to list element of at 
least one kind which is selectedfi*omgroip wtoch consists of Gd, 
La,Sm,Y,Ce,Pr,Nd,Eu,Dy,Yb,Er,Tb,Ho, Tm andLu, 
becauseespecially, as for Gd,La,Smstrength of amorphous 
inorganic fiber w4iich is acquiredbecomes hi^ it is dearable. 

[0012] As for ratio of Ain amorphous inorganic fiber of this in 
vention, incase of the Al , Q , Fe , Ga with A2 03 conversion, 
in case of Ti,Zr,Hf,Ge with A QZconversion, in case of Mn , Ni 
with AO conversion, it isdesirable to be ran^ of 10 to 90 
rrr)le%. In addition, diape of amorphous inorganic fiber of this 
invention is not linitedespecially. It is desirable to possess aoss 
sectionvdiichiscloseto round orthe round. As continuous 
fiber also as short fiber you canuse amorphous inorg9nic fiber 
of thisinventioa 
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[001 3] Dimension of cross-section of anx)rphoiis inor^nic fibe 
r is not ncre one approximation evenin aoss section shape. 
Those of diameter of 3 to 50 m, preferably and 5 to 30 
maredesirable. roomterrp^ature .of amorphous inorganic 
fiber, prefa-ably fijrthermore as for tensile strength in theSOO 
°Q it is desirable to be a 2.0 GPa or greater and a preferably 2. 
5 GPa or greater. After secondary molding processing material 
or molded article where amorphous inorganic fiber ofthe this 
invention desigtiates that it possesses viscous flow dynamic 
fabricability it^idedie temperature range of 850 to 1 1 0 0 °C as 
feature, straigthens with amorphous inorg3nic fiber ofthe this 
inv^on making use of this viscous flow dynamic fabricability, 
as for amorphous inorganic fiber of thethis invention it is 
possible not to lose strength (room temperature to 800 '^Q 
substantially. Therefore, as for amorphous inorganic fiber of 
this invention it is useftd as reinforcemait inorganic fiberwhich 
possesses secondary molding fabricability. 

[0014] A (As for A is selected fi-omgroip which consists of the 
Ai,Cr,Ti,Zr,Hf,]Vfo,Fe,Ki,Ga andCeelement ofatleast 
one kind which), molten liquid which is formed fi-omrare earth 
metal element of Oand at least one kind, quoich it does 
amorphous inorg3nic fiber of tiiis invention, with theor oth^ 
method which contacts for example roll, it can produce by 
sohdification doing inthe fine fine. 

[001 5] As starting material before melting, gena-ally it can use 
oxide of theA and oxide of rare earth metal element, but when 
melting, if itdx)uld have been something which becomes oxide, 
making use ofthe hydroxide and carbonate etc it is good In 
addition, it is good with whichever of powder , molded article , 
the sinter and coagplant as formof starting material, in 
addition, thesetwo or more unite and are good being something 
which is brought together. 

[001 6] If dissolution method of aforanentioned starting materi 
al is method whose it ispossible to heat portion which at least 
contacts roll of thesaid starting material to tenpa-ature of 
melting point or higjier, it is good any method, it can use the 
for example arc, laser, electron beam, light, infixed U^t 
and hi^ fiiequency etc as the heat source. When hi^ 
firequencyisused, said starting material because for most part it 
doesnot possess electrical conductivity in roomtaiperature 
vicinity, electrical conductivity it is necessary toaccorrmodate 
said starting material in crucible which possesses high melting 
point fi-om themelting point of possessing and said starting 
material. It canuse for ideal for example Mo, W,Ta,Ir,Nb or 
otlier crucible. Inaddition, when starting material is powder, as 
description above thecrucible of material and it is necessary to 
use sipport table, but in thiscase it can also use crucible and 
stqjport table etc of Cu makewhich administers cooUng in 
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addition to above-mentioned cmcible,\vith\vater etc. When 
starting natoial is powder, these crucible and support table etc 
can be usedfor ideal at in addition to. 

[0017] Melting starting material is good being done, in atmo^ 
here, in inert gas, inthe reductive ^ in hydrocarbon gas and 
in vacuumniddle class whatever atniDsphere,but\vhen crucible 
etc which oxidation is easy to be done is used inthe temperature 
of melting point or lower of starting material, it is desirable to 
oElt at in orvacuumniddle class argon g^s and helium g9S or 
other inert g3S atmosphere. In addition, wlien starting material 
is melted with arc , arc occurdias necessity for sufficient argon 
gas etc to be included in atmosphere. 

[0018] There is not especiallyrestrictioninraaterial of roll. T 
hing and hi^ melting point metal etc where thennal 
conductivity is largp are desirable inthe lifetime of roll and point 
ofstabilityofqualityofthefiba: which is acquired Concretely, 
Cu, Cualloy andMo,Ta,W,Iretccanbeusedforideal. 

[001 9] Contact with roll and molten liquid, end of roll it tumsco 
ntacts in for example molten liquid when, or is good or other 
any embodiment vJhace themolten liquid falls onroll. But, 
turning contacting in molten liquid as end molten liquid 
thosewhose it is possible with small surface area to contact, 
areconvenient in crder to designate cross section shape of fiber 
which isacquired as unifom^ with end of roll as ^ometry of the 
roll, diown in for example Figure 1, you can use roll wtoch 
possesses theprotrusionof V-sh^ in end for ideal. 

[0020] This kind of roll case where it contacts molten liquid as f 
or theperimeter velocity of roll it is desirable to be below 10 
nysec . AVhen perimeter velocity is faster than 10 m^sec , is 
because there are times\^ilal it becomes difficult for cross- 
sectional area to obtain fixed fiber. 

[0021] Those which possess kind of mechanismwWch is shown 
in for example Figure 2 asthe equipment wliich produces 
amorphous fiber ofthis invention, can be used Contacting roll 
(5) which turns to direction of arrow Awhich is melted by arc 
(3) v*ich occurs betweaiCu make crucible (2)which is 
administered W electrode (1) and water cooling (As for A Al or 
Q ), nx)lten liquid (4) whichisformed fi-omO and rare earth 
metal elemait by moving Cu moke crucible tothe transverse 
direction it is something wiiich obtains amorphous inor^c 
fiber (6) by fact that theclotting it does in fine line. 

[0022] In addition, production method of public knowled^, it 
can also use production equipment as themethod which 
produces aiir>rphous metal. Inaword, if it could produce with 
condition wliere amorphous inorganic fiber whichhas 
characteristic of this invention is acquired 

[0023] 
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[Working Example(s)] Below, diowing Working Exanple and 
Conparati ve Exanple, furthermore you ejqjlain 
concretelyconceming this invmtion. 

Working Exanple 1 

-AI2Q3 powder and Y2 03 powder were used to starting nn 
terial . - AI2O3 powda- and Y2 03 powder forma- 82 and 
the latter wre irixedwithmole ratio with wet ball nil] wiiich 
usesethanolatratioofthel8,ethaix)lwasrenaDved noaking 
use of rotary evaporator fronlhe slurry which is acquired 

[0024] Mxed po\^der which it acquires making use of die of stai 
nless steel itformed incyhnder of diameta- 10 mm and height 
10 mmwith singje screw press , next itmelted this cylinder 
molded article with arc and acquired coagulant of buttoa It 
accommodated in Cu make crucible (2) vAich administers water 
coolingwhich shows this button coagulant in Figure 2 after that, 
itdesignated inside of system^tere mechanianof Figure 2 is 
accommodated asthe argon gas atrnosph^e of- 0.04 MPa , 
generated arc between Welectrode and theCu make crucible. It 
melted button coagulant with arc, wliile this dissolved state is 
maintained,moving Cu make crucible, contacting Cu make roll 
of thediamster 70 mm which possesses V-diape protubam:e of 
30 ° in end \^iiich tumswith perimeter velocity of 2 m^sec , it 
acquired continuous fiba* of average diameter 15 m 

[0025] As for structure of fiber which it acquires, it understood t 
hat itis a amorphous due to fact that broad halo pattern is 
shown by X-ray diffraction whidiuses CuK -Une. In addition, 
tensile test of this fiber, incase of roomtenperature when 
withthe condition of load rate 2 nmi'nin and span 25 mn; it 
is in air of 800 °C and 1000 °Q it did with condition ofload 
rate2nxi^nin and span 100 mm mean value of tenale 
strength with room temperature and 800 °C wliich 
weremeasured is shown in Table 1. 

[0026] With taisile test with 1 000 °Q as for this fiber extensi 
onofthel50 %was dK)wn under low stess. In other words, with 
sufficient strength wiiere this fiber is equal to room 
tenpo-aturewith tenperature above effective maxirrumuse 
tempa-ature (With \^iien it is a Ti basis 600 °C or higho' ) of 
fiber reinforced type metal basic corrposite mato-ial althou^ 
the many metallic material of temperature or higha* wre 
^own with moldable temperature possessing theviscous flow 
dynamic fabricabihty. 

[0027] Working Exanple 2 

In starting powder proportion other than making 78:22 with m 
ole ratio, thecontinuous fiber was acquired with method which is 
similar to Workiiig Exanple 1 makinguse of - A12Q3 poAvder 
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and Gd2 03 powder, as for construction of fiba ^liich is 
acquired, itunderstood that it is a aniorphous due to fact that 
broad halo pattern is shownby X-ray diffraction whichuses 

CuK -line. 

[0028] In addition, tensile test of this fiber, incase of roomte 
nperature\vhen\viththe condition ofload rate 2 mcD^nin and 
span 25 mn it is in air of 800 °C and 1000 °Q it did^^dth 
condition of loadrate2niTynin and span 100 nin mean 
value of tensile strength with roomtOTperature and 800 °C 
which weren^asured is diown in Table 1 . With tensile test with 
1 000 °C; as for this fiber extension of the220 % was shown 
under low stess. 

[0029] Working Exanple 3 

In starting powder proportion was designated as 77.5:22.5 with 
mole ratiomaking use of - A1203 powder and La2 03 
powder, in addition other thandesigpatii^ perimeter velocity of 
roll as 1 n^sec , continuous fiber wasacquiredwithmethod 
\\liich is similar to Working Exanple 1 . as for constructionof 
fiber vvhich is acquired, itunda-stood that it is a amorphous due 
to fact that broad halo pattan is diownby X-ray diffiaction 
whichuses CuK -line. 

[0030] In addition, tensile test of this fibo*, in case of roomte 
nperatureA\iienwithtlTeconditionofloadrate2nin'nin and 
span 25 it is in air of 800 °C and 900 it did with 
condition of load rate 2 mnynin and span 100 ran mean 
value of tensile strength withroomtenperature and 800 °C 
which wereriEasured is diown in Table 1 , With tensile test with 
900 °Q as for this fiber extension of the230 % was shown 
under low stess. 

[0031] Working Exanple 4 

In starting powder proportion otha: than making 78.8:21 .2 wit 
h nt)le ratio, thecontinuous fiber was acquired with method 
vAichis sinilar to Working Exanple 1 mokinggse of - 
AI2Q3 powder and Pr6 Oi 1 powder, as for construction of 
fiber which is acquired, itundastood that it is a amorplious due 
to fact that broad halo pattemisAownby X-ray diflftaction 
^^tochuses CuK -line. 

[0032] In addition, tensile test of this fiber, incase of roomte 
nperature when withthe condition of load rate 2 mm^nin and 
^an25 ran it is in air of 800 °Cand 900 °Q it did with 
condition ofloadrate2nnra^nin and span 100 ran mean 
value of tensile strength with roomtenperature and 800 °C 
wliich wereneasured is diown in Table 1 . With tensile test with 
900 °Q as for this fiber extension of thel60 % was *own 
under low stess. 
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[0033] Working Exanple 5 

In starting powder proportion other than nHking 80. 3 : 1 9.7 
with mole ratio, thecontinuous fiber was acquired with method 
which is similar to Working Example 1 makinguse of - 
A1203 powder and Nd2 03 powder, as for construction of 
fiber wliich is acquired, itunda-stood that it is a amorphous due 
to fact that broad halo pattern is shownby X-ray diffraction 
which uses CuK -line. 

[0034] In addition, tensile test of this fiber, in case of roomte 
mperaturewhenwiththe condition ofload rate 2 nm^min and 
^an 25 nxn it is in air of 800 °C and 1 000 °Q it did with 
condition of loadrate2nxTynin and span 100 nm mean 
value of tensile strength with room terrperature and 800 
\^4uchwerenaeasured is shown in Table 1. With tensile test with 
1000 °Q as for this fiber extension of thel70%wasdK)wn 
under low stess. 

[0035] Woridpg Example 6 

In starting powder proportion other than making 69: 3 1 with m 
ole ratio, thecontinuous fiber was acquired with method wdiich is 
similar to Working Example 1 makinguse of - A1203 powder 
and Sm2 03 powder, as for construction of fib^ which is 
acquired, itunderstood that it is a amorphous due to fact that 
broad halo pattern is shownby X-ray diffraction which uses 
CuK -line. 

[0036] In addition, tensile test of this fibar, in case of roomte 
mperatureA^tenwiththe condition ofload rate 2 nii^m^ and 
span 25 nro, it is in air of 800 °Cand 1000 °Q it did with 
condition of loadrate2niiymin and span 100 mm mean 
value of tensile strength with roomtenperature and 800 °C 
which weremeasured is diown in Table 1 . With tensile test with 
1000 °Q as for this fiber extension of the220 % was dx)wn 
under low stess. 

[0037] Woridng Example 7 

Instartingpowder proportion other thanmaking 71.7:28.3 wit 
h mole ratio, thecontinuous fiber was acquired with method 
which is similar to Working Exartple 1 makinguse of - 
AI2Q3 powder and Eu2 03 powder, as for construction of 
fiber which is acquired, itunda-stood that it is a amorphous due 
to fact that broad halo pattmi is shownby X-ray diffraction 
which uses CuK -line, 

[0038] In addition, tensile test of this fibo*, in case of roomte 
nperature when withthe condition of load rate 2 mrrfnin and 
^an 25 mno, it is in air of 800 °C and 900 °Q it did with 
condition ofloadrate2nfnynin and span 100 mm mean 
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value of tensile stroigth withroomtenperature and 800 °C 
\vhich weremasured is diown in Table 1 . With tensile test with 
900 °C; as for this fiber extension of thel 70 % \vas diown 
under low stess. 

[0039] Working Exanple 8 

In starting powder proportion otha- thannBking78,9:21.1 wit 
hmole ratio, thecontinuous fiber was acquired with nnethod 
which is similar to Working Exanple 1 makinguse of - 
AI2Q3 poAvder and Dy2 03 powder, as for construction of 
fiber \s4iich is acquired, itundorstood that it is a amorphous due 
to fact tliat broad halo pattan is shownby X-ray diffraction 
which uses CuK -line. 

[0040] In addition, tensile test of this fibo", in case of roomte 
nperature\vtenwiththeconditionofloadrate2nnnynin and 

^an25 nm, it is in air of 800 Xand 1000 °Q it did with 
condition of load rate 2 mm^nin and span 100 nrn mean 
value of tensile strength with room temperature and 800 °C 
wtoch wereneasured is sliownin Table 1. With tensile test with 
1000 °Q as for this fiber extension of thel60 % was shown 
under low stess. 

[0041] Working Example 9 

In starting powder proportion other than makuig 83 .7: 1 6.3 wit 
h mole ratio, thecontinuous fiber was acquired with method 
whichissimilartoWorkingExamplel makinguse of - 
AI2Q3 powder and Yb2 03 powder, as for construction of 
fiber which is acquired, itunderstood that it is a amoqjhous due 
to fact that broad halo pattern is shownby X-ray diffraction 
\^4lichuses CuK -line. 

[0042] In addition, tensile test of this fiber, in case of roomte 
mperature when withthe condition of load rate 2 rrnynin and 
span 25 ran it is in air of 800 ^Cand 1000 °Q it did with 
condition ofloadrate2mnymin and span 100 mm mean 
value of tensile strength with roomtenperature and 800 °C 
which wereuEasured is *own in Table 1 . With tenale test with 
1000 °Q as for this fiber extenaonof thel80 % was *own 
under low stess. 

[0043] Woridi^ Exanple 10 

In starting powder proportion other than making 81. 1:18,9 wit 
h nDle ratio, thecontinuous fiber Avas acquired with metliod 
which is similar to Working Exanple 1 makinguse of - 
AI2O3 powder and Er2 03 powder, as for construction of 
fiber which is acquired, itunderstood that it is a amorphous due 
to fact that broad telo pattmi is diownby X-ray diffraction 
v^diichuses CuK -line. 
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[0044] In addition, tensile test of this fiber, incase of roomte 
nperature when wi thtlie condition of load rate 2 mm^nin and 
^an25 mm, it is in air of 800 °Cand 1000 it did with 
condition ofloadrate2niTi^nin and span 100 mn mean 
value of tensile straigth with roomtenperature and 800 °C 
which weremeasured is shown in Table 1 , With tensile test with 
1000 °C; as for this fiber extension of thel70 % was shown 
under low stess. 

[0045] Working Exanple 11 

In starting powder proportion otha than rmking 80:20 with m 
ole ratio, thecontinuous fiber was acquired with rtEthod which is 
anilar to Working Exanple 1 makinggse of O203 powder and 
Gd2 03 powder, as for construction of fiber which is acquired, 
itunderstood that it is a amorphous due to fact that broad halo 
pattern is shownby X-ray diflfraction wiiichuses CuK -line, 

[0046] In addition, tensile test of this fibor, incase of roomte 
nperature \\hen withthe condition of load rate 2 nnynin and 
^an25 mm, it is in air of 800 °C and 1000 it did with 
condition of load rate 2 rmynin and span 100 mm mean 
value of tensile strength with roomtenperature and 800 ^'C 
which weremeasured is shown in Table 1 . With tensile test Avith 
1000 °Q as for this fiber extension of the200 % was diown 
under low stess. 

[0047] Working Exanple 12 

In starting powder proportion other than making 78:22 with m 
ole ratio, thecontinuous fiber was acquired with method wliich is 
similar to Working Exanple 1 makinggse of Q203 powda- and 
Er2 03 powder, as for construction of fiber which is acquired, 
itunderstood that it is a amorphous due to fact that broad halo 
pattern is shownby X-ray diffraction whichuses CuK -line. 

[0048] Inaddition, tensile test of this fiber, in case of roomte 
mperaturewhenwiththe condition ofload rate 2 mnynin and 
span 25 mm, it is in air of 800 °Cand 1000 °Q it did with 
condition of load rate 2 mr/min and span 100 ran mean 
value of tenale strength with roomtenperature and 800 °C 
which weremeasured is shown in Table 1 . With tensile test with 
1000 °Q as for this fiber extension of thel60 % was diown 
under low stess. 

[0049] Working Exanple 13 

In starting powder proportion other than making 65 : 35 with m 
ole ratio, thecontinuous fiber was acquired with method which is 
similar to Working Exanple 1 rtHkinguse of Zr02 powder and 
La2 03 powder, as for construction of fiber which is acquired, 
itunderstood that it is a amorphous due to fact that broad halo 
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pattern is shawnbyXH:ay diffraction whichuses CuK -line. 

[0050] Inaddition, tensile test of this fiber, in case of roomte 
nperature\^4ien\viththe condition ofload rate 2 Hii^nin and 
span 25 niA it is in air of 800 °C and 1 000 °Q it did with 
condition of load rate 2 mn^nin and span 100 ran mean 
value of tensile strength with roomtenperature and 800 °C 
\\liich weremeasured is shown in Table 1 . With tensile test with 
1 000 °Q as for this fiber extension of thel 60 % was shown 
under low stess. 

[0051] WoridngExanple 14 

In starting powder proportion was designated as 27:73 withmol 
e rationaking use of Ml O powder and Gd2 03 powda*, in 
addition other thandesignating perimeter velocity of roll as 1 
n^sec , continuous fiber wasacquired with method wiiich is 
simlar to Working Exanplel. as for construction of fiber 
which is acquired, itunderstood that it is a amorphous due to 
fact that broad halo pattern is diownby X-ray diffraction vMch 
uses CXiK -line. 

[0052] In addition, tensile test of this fiba, incase of roomte 
nperature\rfienwiththe condition ofload rate 2 mni^nin and 
^an 25 nm it is in air of 800 °C and 1000 °Q it did with 
condition of load rate 2 mnynin and span 100 nm mean 
value of tensile strength with roomtenperature and 800 °C 
which weremeasured is diown in Table 1 . With tensile test with 
1000 °Q as for this fiber extension of thel70 % was shown 
under low stess. 

[0053] Working Example 1 5 

In starting powder proportion otho- than making 1 6.8: 83.2 wit 
hmole ratio, thecontinuous fiber was acquired with method 
wtoch is similar to Working Example 1 makinguse of Fe203 
powder and Sni2 03 powder, as for construction of fiber 
which is acquired, itunderstood that it is a amorphous due to 
fact that broad halo pattern is shownby X-ray diffraction v*idi 
uses QiK -line. 

[0054] In addition, tensile test of this fiba, in case of roomte 
mperature when withthe condition of load rate 2 nnynin and 
^an 25 ran it is in air of 800 °C and 1 000 °Q it did with 
condition of load rate 2 mnynin and span 100 nm mean 
value of tensile str«igth with roomtenperature and 800 °C 
which weremeasured is shown in Table 1 . With tensile test with 
1 000 °Q as for this fiber extaision of thel 80 % was diown 
under low stess. 

[0055] Working Example 16 

In starting powder proportion otba- than making 69.2:30.8 wit 
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h mole ratio, thecontinuous fiber ^vas acquired with method 
which is sinilar to Working Example 1 makingqse of Ga 2 03 
powder and Gd2 03 powder, as for construction of fiber 
which is acquired, itunderstood tlmt it is a amorphous due to 
fact that brc^ halo pattern is diownby X-ray diffiraction whidi 
uses CuK -line. 

[0056] In addition, tensile test of this fiber, in case of roomte 
mperaturewhenwiththe condition ofload rate 2 mnynin and 
span 25 mno, it is in air of 800 Xand 1000 °Q it did with 
condition of load rate 2 rtrtynin and span 100 mm mean 
value of tensile strength with roomtertperature and 800 °C 
\N4iich weremeasured is diown in Table 1 . \Wth tensile test with 
1000 °Q as for this fiber extenaonof thel70 % was diown 
under low stess. 

[0057] Woridpg Example 17 

In starting powder proportion was designated as 45.5:54.5 with 
mole ratiomakinguse of Ge 02 powder and La2 03 powder, in 
addition otter thandesignating perimeter velocity of roll as 1 .5 
m/sec , continuous fiber wasacquired with method wiiich is 
anilar to Working Exanple 1 , as for construction of fiber 
wliich is acquired, itunderstood that it is a amorphous due to 
fact that broad halo pattern is diownby X-ray diffiraction whidi 
uses CdK -line. 

[0058] In addition, tensile test of this fiba, in case of roomte 
mperature when withthe condition of load rate 2 mmtoin and 
span 25 rnn, it is in air of 800 °Cand 1000 °Q it did with 
condition ofloadrate2mnyrnin and spanlOOrrm mean 
value of tensile strength with room temperature and 800 °C 
which weremeasured is diown in Table 1 . With tensile test with 
1000 °Q as for this fiber extension of thel60 % was shown 
under low stess. 

[0059] Working Example 18 

In starting powder proportion other than making66.3:32.7:l w 
itli mole ratio, thecontinuous fiba was acquired with method 
which is sinilar to Working Exartple 1 makinguse of - 
AI2Q3 powder , Y2 03 powder and MgO powder, as for 
constmction of fiber wiiich is acquired, itunderstood that it is a 
amorphous due to fact that broad halo pattern is shownby X-ray 
diflfraction which uses CuK -line. 
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[0060] In addition, tensile test of this fiber, in case of roomte 
mperature when withthe condition of load rate 2 mnynin and 
^an 25 mn it is in air of 800 °C and 1 000 °Q it did with 
condition ofloadrate2mn[ymin and span 100 ran mean 
value of tenale straigth with room temperature and 800 °C 
wiiich weremeasured is diown in Table 1 . With tensile test with 
1 000 °Q as for this fiber extension of the 1 90 % was shown 
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under low stess. 

[0061] Conparative Exartple 1 

In starting rmterial proportion fonner 62 and Uie latter wede 
signated as 38 with mole ratio making use of -A1203 powder 
and theZrQ2 powder, in addition other than designating 
perimeter velocity of roll astte 0.5 nt/sec , continuous fiba of 
averagp dianeter 15 mwas acquired with method which 
issinilar to Working Example 1 . as for constnrtion of fiber 
wiiich is acquired, itunderstood that it is something wtere 
an»rphous phase and crystal phase existtogpther due to feet 
that broad hal 0 pattern and diarp peak are diown by theX-ray 
diffraction which uses CuK -line. 

[0062] Tensile test in air of roomtemperature and 800 °C and 
1000 °Cofthis fiber was done with condition wttch is sinilar 
to Working Example 1 . mean value of tensile strength with 
roomtenperature and 800 °C w*iich weremeasured is *own in 
Table 1 . With tensile test with 1000 °Q it broke this fiber 
brittle, tensile strengthwas 03 GPa . 

[0063 J Comparative Example 2 

In starting naterial proportion with mole ratio fi-om fornix oth 
er than imkingthe 44.8,37.9,173, continuous fiber of average 
diaiiEterl5 mwas acquired with method which issinilar to 
Conparative Example] making use of - A1203 powder , 
Zr02 powder and Ti 02. as for construction of fiber A^ch is 
acquired, itunderstood that it is somethingA^tere amorphous 
phase and crystal phase existtogether due to fact that broad 
halo pattanand sharp peak are shown by theX-ray diffraction 
wtochuses CuK -line. 

[0064] Tensile test in air of roomtemperature and 800 °C and 
1 000 °C ofthis fiber was done with condition wlidi is anilar 
to Working Example 1 . mean value of t^ile straigth with 
roomtenperature and 800 °C wiiich weroineasured is *own in 
Table 1. With tensile test with 1000 °Q it broke this fib^ 
brittle, tensile strengfhwas 0.1 GPa . 
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[0066] 

[Effects of the Invention] According to this inventicMi, tensile s 
trength to hi^ lenperature is large fromthe roomtenperature, 
possesses viscous flowcfynanic fabricability, in addition 
annorphous inorganic fiber \\iiichsuch as inailation can be used 
for ideal in broad application, filter or plastic, metal, ceranic 
and concrete or other reinforcement is offered 
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[Figure 1] Figure 1 is drawing \^llich shows one example of geom 
etry of roUwhich is used for production of amorphous inorganic 
fiber of this invaitioa 

[Figure 2] Figure 2 is drawing which sliows one example of mech 
anismof equipmentwliich is used for production of amorphous 
inor^c fiber of this invention 

[E?q)lanation of Reference Signs in Drawings] 

L..W electrode 

2... Cu make crucible 

3... arc 

4... molten liquid 
5...roU 

6... airorphous inorganic fiber 
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[Figure 1] 




[Figure!] 
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